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 Abstract    
Objectives: The aim of this work is to evaluate levels of placental growth hormone (PGH), pituitary growth hormone 
(GH1), insulin-like growth factor (IGF-I) and ghrelin in pregnant women’s blood serum before, during and after 
delivery. Furthermore, the aim is to search for links and interdependence of GH1, PGH and IGF-I concentrations.
Material and methods: Seventy nine blood samples were taken one to two hours before, during and half an hour 
after expulsion of placenta. All proteins studied were determined by ELISA method, using ELISA Kit.
Results: The highest PGH concentration and IGF-I concentration in pregnant women’s blood serum was observed 
before delivery, while GH1 concentration was lowest. During and after delivery PGH and IGF-I concentration 
decreased proportionately and pituitary growth hormone concentration increased accordingly. About half an hour 
after delivery of the placenta, GH1 concentration was highest.
Conclusions: In pregnant women’s blood there is a metabolic interdependence between PGH and IGF-I. Their 
concentration increases proportionately during pregnancy, and decreases after delivery. It appears that labor and 
delivery releases GH1 blockade, which level rises three-fold during delivery. After parturition its role and concentration 
returns to levels before pregnancy.
 Key words: pregnant women / PGH / GH1 / IGF-I / ghrelin / ElooG VerXm /
Otrzymano: 05.11.2012
Zaakceptowano do druku: 10.06.2013
Corresponding author: 
Andrzej Kędzia
Department of Clinical Auxology and Pediatrics Nursing,  Division of Diabetology and Obesity of the Developmental Age,
Poznan University of Medical Sciences
Szpitalna 27/33, 60-572 Poznan, Poland
Tel.: +48 61 849 12 65; Fax: +48 61 848 33 62
e-mail: akedzia@ump.edu.pl
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 07/2013 621
P R A C E  O R Y G I N A L N E
  położnictwo
Andrzej Kędzia et al. Placental growth hormone (PGH), pituitary growth hormone (GH1), insulin-like growth factor (IGF-I) and ghrelin in pregnant women’s blood serum.
Ginekol Pol. 2013, 84, 620-623 
Introduction
3ODFHQWDO JURZWK KRUPRQH 3*+ ZDV GLVFRYHUHG DQG
GHVFULEHGLQ1E\+HQQHQHWDO>12@,WVKRZVDKLJKGHJUHHRI
KRPRORJ\ZLWKSLWXLWDU\JURZWKKRUPRQH*+17KHGLIIHUHQFH
EHWZHHQSODFHQWDOJURZWKKRUPRQHDQGSLWXLWDU\JURZWKKRUPRQH
OLHVLQ1DPLQRDFLGVDQG1JO\FRV\ODWLRQVLWHV>1@,WLVDSURGXFW
RI *+9 JHQH ZKLFK EHORQJV WR WKH IDPLO\ RI ¿YH JURZWK
KRUPRQHJHQHVORFDWHGRQWKHORQJDUPRIFKURPRVRPH1>@
7KLVKRUPRQHLVV\QWKHVL]HGDQGVHFUHWHGE\V\QF\WLRWURSKREODVW
DQGH[WUDYLOORXVF\WRWURSKREODVW>@
6\QF\WLRWURSKREODVW FRYHUV IUHH YLOOL DQG UHOHDVHV 3*+
LQWR PDWHUQDO EORRGVWUHDP 7KLV SURWHLQ LV GHWHFWDEOH DV HDUO\
DV ¿YH WR HLJKWZHHNV RI JHVWDWLRQ ,WV FRQFHQWUDWLRQ LQFUHDVHV
DQGUHDFKHVSHDNOHYHOVEHWZHHQDQGZHHNVRIJHVWDWLRQ
,W LV HOLPLQDWHG IURP WKHEORRGVWUHDPDIWHU SODFHQWDO H[SXOVLRQ
>@,W LVGHVFULEHGWKDWGXULQJSUHJQDQF\3*+SURJUHVVLYHO\
GLVSODFHV SLWXLWDU\ *+ IURP PDWHUQDO FLUFXODWLRQ WKH YDOXHV
RIZKLFKGHFUHDVHDVSUHJQDQF\SURJUHVVHV >@ ,Q WKHSLWXLWDU\
JODQGRISUHJQDQWZRPHQWKHQXPEHURIVRPDWRWURSKVGHFUHDVHV
FRQVLGHUDEO\ WR WKH DGYDQWDJH RI 35/V\QWKHVL]LQJ FHOOV >
@ ,QVXOLQOLNH JURZWK IDFWRU DQG *+ FRQVWLWXWH NH\ JURZWK
IDFWRU DFWLQJ EDVHG RQ SULQFLSOH RI IHHGEDFN FRQFHQWUDWLRQV
7KLV HQGRFULQHPHFKDQLVP KDV EHHQ H[WHQVLYHO\ UHVHDUFKHG LQ
DGXOWVKRZHYHU OLWWOH LVNQRZQDERXWFKDQJHVRFFXUULQJGXULQJ
SUHJQDQF\
1XPHURXV DXWKRUV GUDZ DWWHQWLRQ WR WKH OLQN EHWZHHQ
JKUHOLQ DQG JURZWK KRUPRQH  JKUHOLQ LQGXFHV *+ VHFUHWLRQ
IURPSLWXLWDU\JODQGVRPDWRWURSKVERWK LQKXPDQVDOVRGXULQJ
IHWDOOLIHDQGLQH[SHULPHQWDODQLPDOV>1@,QDGGLWLRQJKUHOLQ
SDUWLFLSDWHV LQ WKH EUDLQLQWHVWLQH D[LV 7RJHWKHU ZLWK OHSWLQ LW
FUHDWHVDFRPSOHPHQWDU\V\VWHPZKLFKUHJXODWHVDQGLQIRUPVWKH
FHQWUDOQHUYRXVV\VWHPRIHQHUJHWLFVWDWHRIDQRUJDQLVP>111@
Aim of the study
7KH DLPRI WKH VWXG\ LV WR HYDOXDWH SURWHLQ FRQFHQWUDWLRQV
LQ SUHJQDQW ZRPHQ¶V EORRG VHUXP EHIRUH GXULQJ DQG DIWHU
GHOLYHU\ WKDW LV DIWHU H[SXOVLRQ RI WKH SODFHQWD )XUWKHUPRUH
ZHORRNIRUOLQNVDQGLQWHUGHSHQGHQFHRI*+13*+DQG,*),
FRQFHQWUDWLRQV
Materials and Methods
6WXGLHV ZHUH FRQGXFWHG RQ EORRG VDPSOHV FROOHFWHG IURP
SUHJQDQW ZRPHQ 7KH VDPSOHV ZHUH WDNHQ RQH WR WZR KRXUV
EHIRUH GXULQJ SDUWXULWLRQ DQG KDOI DQ KRXU DIWHU WKH H[SXOVLRQ
RISODFHQWD7RWDORIEORRGVDPSOHVFROOHFWHGIURPSUHJQDQW
ZRPHQ ZHUH LQYHVWLJDWHG 0RVW RI WKH SUHJQDQW ZRPHQ ZHUH
KHDOWK\DQGGLGQRWUHSRUWDQ\DLOPHQWV(LJKWSUHJQDQWZRPHQ
VXIIHUHG IURP W\SH , GLDEHWHV VL[ RI WKHP VXIIHUHG IURP FODVV
*1'0RQHIURP*2'0DQGRQHIURPFODVV&GLDEHWHV7KUHH
RIWKHZRPHQGHOLYHUHGSUHPDWXUHO\7KHUHPDLQLQJSUHJQDQFLHV
ZHUHIXOOWHUPRIZKLFKRQHZDVDWZLQSUHJQDQF\
7KHIROORZLQJKRUPRQHVZHUHPDUNHGLQEORRGVDPSOHVRI
SUHJQDQWZRPHQ
 SLWXLWDU\JURZWKKRUPRQH*+1
 SODFHQWDOJURZWKKRUPRQH3*+
 LQVXOLQOLNHJURZWKIDFWRU,*),
 DF\ODWHGJKUHOLQ
$OO WKHSURWHLQVZHUHPDUNHGXVLQJ(/,6$.LWV*+1 DQG
,*), ZHUH DVVD\HG ZLWK 5	' 6\VWHPV (/,6$ .LWV 5	'
6\VWHPV 0LQQHDSROLV 86$ 3*+ SURWHLQ ZLWK D 8VFQ OLIH
6FLHQFH (/,6$ .LW 8VFQ OLIH 6FLHQFH :XKDQ &KLQD DQG
JKUHOLQZDVDVVD\HGZLWK D%LR9HQGRU(/,6$.LW %LR9HQGRU
0RGULFH&]HFK5HSXEOLF DOO DFFRUGLQJ WR WKHPDQXIDFWXUHUV¶
UHFRPPHQGDWLRQV
Results
7DEOHEHORZVKRZVWKDWWKHKLJKHVWFRQFHQWUDWLRQRISODFHQWDO
JURZWKKRUPRQHLQSUHJQDQWZRPHQ¶VEORRGVHUXPZDVREVHUYHG
EHIRUHGHOLYHU\ZKLOH WKHFRQFHQWUDWLRQRI WKHSLWXLWDU\JURZWK
KRUPRQHZDVWKHORZHVW7KHFRQFHQWUDWLRQRILQVXOLQOLNHJURZWK
IDFWRU OLNHWKDWRI3*+ZDVKLJKHVWEHIRUHODERUDQGGHOLYHU\
'XULQJ DQG DIWHU GHOLYHU\ WKH 3*+ DQG ,*), FRQFHQWUDWLRQ
GHFUHDVHGDFFRUGLQJO\DQGWKHSLWXLWDU\JODQGKRUPRQHLQFUHDVHG
DFFRUGLQJO\$ERXWKDOIDQKRXUDIWHUSODFHQWDOH[SXOVLRQ3*+
 Streszczenie
Cel pracy: Celem pracy jest ocena stężenia hormonu wzrostu łożyskowego PGH), przysadkowego hormonu 
wzrostu (GH1), insulinopodobnego czynnika wzrostu (IGF-1) i greliny w surowicy krwi kobiet ciężarnych przed 
porodem, w czasie porodu i po porodzie, a więc po wydaleniu łożyska. Poza tym poszukiwano powiązań 
współzależności pomiędzy stężeniami GH1, PGH, IGF-I.
Materiał i metody: Zbadano próbki krwi od 79 kobiet. Krew pobierano 1-2. godzin przed porodem, w czasie 
porodu i po wydaleniu łożyska. Wszystkie badane białka były oznaczane metodą ELISA z wykorzystaniem 
zestawów ELISA Kit.
Wyniki: Najwyższe stężenie PGH w surowicy krwi ciężarnych obserwowano przed porodem, natomiast stężenie 
przysadkowego GH1 w tym samym czasie było najniższe. Stężenie IGF-I podobnie jak PGH było najwyższe. W 
trakcie porodu i po porodzie stężenie PGH i IGF-I proporcjonalnie malało a stężenie hormonu wzrostu przysadkowego 
odpowiednio powiększało się. Pół godziny po wydaleniu łożyska GH1 wykazywał najwyższe stężenie.
Wnioski: We krwi kobiet ciężarnych istnieje współzależność metaboliczna pomiędzy PGH i IGF-I. Ich stężenia 
narastają proporcjonalnie w czasie ciąży i obniżają się po porodzie. Poród wydaje się uwalniać blokadę GH1, 
którego koncentracja trzykrotnie rośnie w czasie porodu. Po porodzie jego rola i stężenie wracają do warunków 
przed ciążą.
  Słowa kluczowe: NoEiet\ FiĊĪarne / (PGH) / GH1 / IGF-I / grelina / surowica krwi /
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DQG ,*), FRQFHQWUDWLRQZDV ORZHVWZKLOH*+1 FRQFHQWUDWLRQ
ZDVKLJKHVWDIWHUGHOLYHU\6WDWLVWLFDOO\VLJQL¿FDQWOHYHORI3*+
GLIIHUHQFH ZDV REVHUYHG EHWZHHQ VWXGLHG JURXSV S1
7KHUHPDLQLQJKRUPRQH OHYHOVGLGQRWGHPRQVWUDWHVWDWLVWLFDOO\
VLJQL¿FDQWGLIIHUHQFHV 7DEOH ,*KUHOLQFRQFHQWUDWLRQVGLGQRW
FKDQJHVLJQL¿FDQWO\GXULQJWKHWKUHHVWXGLHGVWDJHV
Discussion
2XU VWXGLHV VKRZDGHFUHDVH LQ3*+FRQFHQWUDWLRQGXULQJ
GHOLYHU\ SURJUHVVLRQ WR YHU\ ORZ OHYHOV DIWHU H[SXOVLRQ RI WKH
SODFHQWD &KHOODNRRW\ HW DO >@ PRQLWRUHG 3*+ FRQFHQWUDWLRQ
LQ SUHJQDQWZRPHQ¶V EORRG E\ FROOHFWLQJ EORRG VDPSOHV VHYHQ
WLPHVGXULQJSUHJQDQF\DQGVKRZHGWKDWWKHFRQFHQWUDWLRQRIWKLV
KRUPRQHLQFUHDVHGIURP¿IWKWRWKZHHNRIJHVWDWLRQWKHQLWV
FRQFHQWUDWLRQJUDGXDOO\GHFUHDVHG,WVKLJKHVWFRQFHQWUDWLRQLV22
QJPO7KHUHDUHDWWHPSWVWRXVHSUHVHQFHRIKLJKFRQFHQWUDWLRQRI
WKLVKRUPRQHLQEORRGVHUXPGXULQJ¿UVWWULPHVWHURISUHJQDQF\
WR HVWLPDWH WKH ULVN RI 'RZQ 6\QGURPH >12@ 0RUHRYHU KLJK
FRQFHQWUDWLRQRI3*+DQG*+1ZDVDOVRGHVFULEHGLQSUHHFODPSWLF
SDWLHQWV >1 1@ 7KH PDLQ VRXUFH RI 3*+ LV WKH SODFHQWDO
WURSKREODVW DQG IRU GHFDGHV LW ZDV WKRXJKW WKDW WKLV SURWHLQ LV
ORFDWHGRQO\ LQPDWHUQDOFLUFXODWLRQ ,WZDVRQO\EHWZHHQ2
DQG2WKDWWKH¿UVWZRUNVDSSHDUHGZKLFKDOVRGHVFULEHGWKH
SUHVHQFHRIWKHSODFHQWDOJURZWKKRUPRQHLQWKHXPELOLFDOEORRG
RIQHZERUQVDQGLQWKHDPQLRWLFÀXLG>1111@,QRXUHDUOLHU
ZRUN LQ ZKLFK ZH HYDOXDWHG DPRQJ RWKHUV 3*+ DQG ,*),
OHYHOV LQ VHUXP RI XPELOLFDO EORRG ZH VKRZHG D FRUUHODWLRQ
EHWZHHQ,*),DQGERG\PDVVRIIXOOWHUPQHZERUQV0HDQZKLOH
3*+FRQFHQWUDWLRQZDVKLJKHULQSUHPDWXUHQHZERUQVDQGIXOO
WHUP ORZELUWKZHLJKW LQIDQWV WKDQ LQ QRUPDO SUHJQDQFLHV:H
SXW IRUZDUG D VXJJHVWLRQ WKDW KLJKHU 3*+YDOXHV LQ WKH EORRG
RISUHPDWXUHQHRQDWHVDQGIXOOWHUPORZELUWKZHLJKWQHZERUQV
PD\EHFRQQHFWHGZLWKDFWLYDWLRQRIFRPSHQVDWRU\PHFKDQLVPV
LQFUHDVHG3*+VHFUHWLRQVWLPXODWHV,*),LQWKHSODFHQWDOWLVVXH
WKHUHE\ LQFUHDVLQJ LWV SUROLIHUDWLRQ DQG LQFUHDVLQJ ERG\ PDVV
RI QHZERUQV$W WKH VDPH WLPH RXU VWXGLHV VKRZHG D JUDGXDO
GHFUHDVH RI 3*+ DQG ,*), FRQFHQWUDWLRQV LQ WKH VHUXP RI
PDWHUQDOEORRGGXULQJGHOLYHU\XQWLOH[SXOVLRQRISODFHQWD$OVR
WKHEHKDYLRURIERWKSURWHLQVVWXGLHGVXJJHVWVWKDWWKHPDLQSODFH
RIWKHLUV\QWKHVLVLVWKHSODFHQWD+RZHYHUZHZRQGHULI3*+LV
H[FOXVLYHO\V\QWKHVL]HGE\WKHWURSKREODVW,ILWLVWKHQDTXHVWLRQ
DULVHVKRZGRHVLWJRLQWRWKHIHWDOFLUFXODWLRQ"
7KH SUHVHQFH RI P51$ RI *+9 JHQH FRGLQJ 3*+ LQ
K\GDWLGLIRUP PROH FKRULRFDUFLQRPD FXOWXUH DGHQRPD RI WKH
SLWXLWDU\ JODQG DQG WHVWLFXODU QHRSODVP ZDV GHVFULEHG LQ WKH
OLWHUDWXUH KRZHYHU WKHLU DXWKRUV ZHUH XQDEOH WR LGHQWLI\ WKLV
KRUPRQHLQEORRGVHUXPRIWKHVHSDWLHQWV>11@7KHSUREOHP
LVZKHWKHU3*+EHVLGHVEHLQJV\QWKHVL]HGE\WKHWURSKREODVWLV
DOVRV\QWKHVL]HGE\IHWDOFHOOVLWLVDQRSHQTXHVWLRQDQGUHTXLUHV
IXUWKHU LQGHSWK VWXGLHV $OO RXU VWXGLHV VXJJHVW WKDW WKHUH LV
DPHWDEROLF UHODWLRQEHWZHHQ3*+DQG ,*), LQERWK WKH IHWDO
DQGPDWHUQDOFLUFXODWLRQ,QFLUFXODWLRQRISUHJQDQWZRPHQ3*+
SOD\VDVLPLODUUROHDVGRHVWKHSLWXLWDU\*+1LQDQDGXOWRUJDQLVP
ZLWKWKHH[FHSWLRQWKDWLWGRHVQRWIXQFWLRQLQDSXOVDWLOHPDQQHU
3ODFHQWDOJURZWKKRUPRQHDFWLYHO\VXSSUHVVHVSLWXLWDU\*+1
LQSUHJQDQWZRPHQ¶VEORRGVWUHDP,WVFRQFHQWUDWLRQDVZHOODV
WKDW RI ,*), LQFUHDVHV SURSRUWLRQDWHO\ ZLWK DGYDQFHPHQW RI
SUHJQDQF\ ZKLOH *+1 GHFUHDVHV WR DOPRVW ]HUR 0HDQZKLOH
GXULQJ ODERU DQG GHOLYHU\ WKH VLWXDWLRQ LV RSSRVLWH  3*+ DQG
,*),FRQFHQWUDWLRQGHFUHDVHVZKLOHSLWXLWDU\*+1FRQFHQWUDWLRQ
LQFUHDVHV ,W LV D ZHOO NQRZQ WKH IDFW WKDW GXULQJ SUHJQDQF\
WKHSLWXLWDU\JODQG LV UHVWUXFWXUHG DQGHQODUJHGZKLOH WKH WRWDO
QXPEHU RI VRPDWRWURSKV GHFUHDVHV WR WKH DGYDQWDJH RI FHOOV
WKDWV\QWKHVL]H35/6RPHDOVRVXJJHVWWKDWVRPDWRWURSKVPD\
WUDQVIRUPLQWR35/V\QWKHVL]LQJFHOOV>11@
$VIDUDVJKUHOLQ LVFRQFHUQHG LWVFRQFHQWUDWLRQ LQVWXGLHG
SUHJQDQWZRPHQ¶VEORRG VHUXPGLGQRW VKRZDQ\FRQVLGHUDEOH
FKDQJHV ,Q EORRG VHUXP JKUHOLQ LV IRXQG LQ WZR IRUPV WKH
DF\ODWHG IRUPZKLFK LV HQGRFULQHDFWLYH DQG WKHQRQDF\ODWHG
IURP ZKLFK LV HQGRFULQHLQDFWLYH *KUHOLQ SDUWLFLSDWHV LQ WKH
FRQWURO RI PHWDEROLF HQHUJ\ KRPHRVWDVLV ZKLFK UHJXODWHV
HQHUJ\ FRQVXPSWLRQ E\ LQÀXHQFLQJ DSSHWLWH PRGXODWLRQ RI
LPPXQRORJLFDOV\VWHPSLWXLWDU\VWLPXODWLRQRIWKHJRQDGDODQG
DGUHQDOD[LVDQGPDQ\RWKHUV>12@
Table  I .  Statistical analysis of results of hormone levels found in the peripheral circulation in women during peripartum period.
Hormone
%eIoreSDrWXrLWLon 'XrLnJSDrWXrLWLon $IWerSDrWXrLWLon
0eDn
6'
0eGLDn
mLnmD[
0eDn
6'
0eGLDn
mLnmD[
0eDn
6'
0eGLDn
mLnmD[
3*+
>SJPO@
11427.3
(10582.4)
*6452,3
(5523.827280.6)
2701.7
(968.4)
*2819.1
(1006.74610.2)
586.3
(44.2)
*600.0
(495.4644.4)
*+1
>SJPO@
459.1
(239.4)
397.9
(240.4800.0)
1534.9
(1691.6)
1062.5
(96.67771.3)
1775.7
(2177.89)
845.2
(152.16342.9)
,*), 
>QJPO@
166.1
(87.7)
135.5
(101.6291.8)
230.4
(136.8)
177.7
(99.2576.8)
193.5
(95.0)
165.6
(83.4363.6)
*KUHOLQ  
>SJPO@
51.2
(15.3)
54.5
(30.165.7)
43.3
(33.9)
33.9
(6.4119.5)
37.5
(20.07)
33.0
(16.765.9)
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Conclusions
7RFRQFOXGHEDVHGRQWKHUHVXOWVZHREWDLQHGDQGWKHGDWD
SUHVHQWHGLQOLWHUDWXUHRQWKLVVXEMHFWLWFDQEHDVVXPHGWKDWLQ
SUHJQDQW ZRPDQ¶V EORRG WKHUH LV D PHWDEROLF LQWHUGHSHQGHQFH
RI3*+DQG,*),7KHUHLVDVWDWLVWLFDOO\VLJQL¿FDQWGLIIHUHQFH
LQ 3*+ OHYHOV EHWZHHQ VWXGLHV S1 ,WV FRQFHQWUDWLRQ
LQFUHDVHV SURSRUWLRQDOO\ GXULQJ SUHJQDQF\ XQWLO PHFKDQLVPV
RI FKLOGELUWK DUH DFWLYDWHG'XULQJ ODVW SHULRG RI SUHJQDQF\ LWV
YDOXHVGLVWLQFWLYHO\GHFUHDVH6LPXOWDQHRXVO\SDUWXULWLRQUHOHDVHV
SLWXLWDU\*+1EORFNDGHDQGLWVFRQFHQWUDWLRQDQGUROHUHWXUQWR
OHYHOVEHIRUHSUHJQDQF\
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